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Abstract

In order to explore the effects of different degrees of mechanical damage on photosynthesis of tea
leaves of Eucommia ulmoides Oliver, and the response of tea E. ulmoides phenolic compounds to
mechanical damage, the 5-year-old E. ulmoides plant was used as the mechanical damage test ma-
terial, and the potted plant was used to make the mechanical damage test. After three days of
treatment, the effect of mechanical damage on the photosynthetic characteristics of different parts
of E. ulmoides was determined by Li-6400 portable photosynthetic apparatus. The control mode of
mechanical damage to phenolic compounds was determined by LC-MS. The results showed that
mild mechanical damage did not affect the normal photosynthetic physiological function of E. ul-
moides plants; severe mechanical damage reduced the photosynthetic parameters of E. ulmoides
leaves. Mechanical damage treatment caused a total of 21 phenolic compounds in different tissues
of E. ulmoides. Among them, chlorogenic acid and rutin were specifically accumulated in the leaves,
which may be an important defense material for mechanical damage of E. ulmoides. Chlorogenic
acid is one of the main active constituents of E. ulmoides. The above results indicate that mechani-
cal damage induces the response of E. ulmoides stress defense system, promotes the accumulation
of phenolic substances to improve the resistance, and regulates the increase of active components
such as chlorogenic acid in leaves, providing scientific and reasonable theoretical basis for the
health effects and excellent cultivation techniques of E. ulmoides leaves.
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KA (Eucommia ulmoides Oliver), ZHEATEMTRA, NARA, RIEHEA. Bff. BEK, 404
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Figure 1. UPLC-MS chromatograms of lower leaf samples for each treatment. Note: A: Lower leaf sample of control group; B:
Lower leaf sample of mild mechanical damage treatment group; C: Lower leaf sample of severe mechanical damage group
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Figure 2. Photosynthetic parameters of E. ulmoides leaves at different levels of mechanical damage. Note: The error bars in-
dicate standard deviation (the experiment was repeated 3 times), and the different letters (a, b, ¢) indicated above the error
bars indicate statistically significant differences at p <0.05 (Duncan test)
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Figure 3. Effects of mechanical damage treatment on E. ulmoides. Note: C (control); M (mild mechanical injury); S (severe
mechanical injury); 11 (upper leaf); 12 (median leaf); 13 (lower leaf); s (stem); r (root)
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Figure 4. Variation trend of phenolic compounds that specifically respond to E. ulmoides leaves under different degrees of
mechanical damage. Note: The error bars indicate standard deviation (the experiment was repeated 3 times), and the different
letters (a, b, ¢) indicated above the error bars indicate statistically significant differences at p < 0.05 (Duncan test)
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